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(54) Retracting needle syringe 

(57) A retracting needle assembly for use with a 
syringe barrel having a cylindrical collar and a plunger 
having a release element with a sharp distal end 
includes an outer hub having a passageway there- 
through and an inner hub having a proximal end, a distal 
end and a conduit therethrough. The proximal end of 
the inner hub has an inner portion and a dissociable 
outer portion connected to the inner portion. The disso- 
ciable outer portion is further connected to the outer 
hub. The distal end of the inner hub is smaller than the 



passageway of the outer hub at the distal end of the 
outer hub and projects distally outwardly therefrom. A 
needle cannula having a distal end, a proximal end, and 
a lumen therethrough is connected to the inner hub so 
that the lumen is in fluid communication with the con- 
duit. An energized spring is contained between the 
inner and outer hub. Structure is provided for connect- 
ing the outer hub to the collar of the syringe barrel. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to syringes 
and needle assemblies. More particularly, the present 
invention relates to a syringe and needle assembly hav- 
ing structure allowing for the automatic withdrawal of the 
needle cannula into the syringe barrel after use and a 
method for making the needle assembly. 

BACKGROUND 

[0002] In recent years there has developed an 
increased concern regarding the transfer of disease, 
infection or the like to syringe users and healthcare pro- 
fessionals who accidentally or through negligent han- 
dling, stick themselves with hypodermic needles while 
disposing of used hypodermic needle containing prod- 
ucts. In many areas in a hospital, where needle cannula 
products are used, disposal bins are provided so that a 
syringe or other needle cannula product may be imme- 
diately discarded in a safe rigid container. However, 
there are areas of medical practice, such as emergency 
rooms, where disposal containers may not be readily 
available or practical, and where products having self- 
contained safety features are desirable. In theory, after 
such a syringe is used to inject medication or for 
another purpose, a safety device contained within the 
syringe or needle assembly is activated to prevent fur- 
ther contact with the sharp needle tip. One type of 
safety syringe includes structure which allows the with- 
drawal of the hypodermic needle into the syringe barrel 
to minimize the chance of further contact with the sharp 
needle tip. 

[0003] One such prior art retractable needle syringe 
includes a frangible zone which allows the separation of 
the forward wall of the barrel, which is connected to the 
hypodermic needle, from the sidewall of the barrel. The 
syringe also contains structure on the interior of the for- 
ward wall and the exterior of the piston for selectively 
attaching the piston to the forward wall so that the user 
can forcibly twist the piston to break the frangible struc- 
ture and draw the forward wall, including the hypoder- 
mic needle, into the syringe barrel. This design requires 
a compromise in the design of the syringe barrel. The 
barrel must be strong enough to remain intact during 
normal use yet weak enough to be sheared apart by any 
user regardless of strength. 

[0004] The prior art also includes other retractable 
needle syringes. These syringes have structure that 
engages a needle carrier allowing the needle carrier to 
be forcibly disengaged from the syringe barrel, by action 
of the plunger rod, and withdrawn into the syringe bar- 
rel. Many prior art retractable needle syringes have defi- 
ciencies similar to that described above. In particular, 
the needle or the needle carrier of the retractable nee- 
dle syringe must be securely held by the syringe barrel 



during normal use which often includes substantial 
hydraulic pressures experienced during injection, espe- 
cially with highly viscous liquids, and forces including 
piercing rubber stoppers of medication vials. The 

5 syringe barrel must hold the needle carrier to a degree 
that it will not be overcome by the forces of normal use 
and will still be disengageable through forces applied to 
a plunger rod which extends from the open proximal end 
of the syringe barrel. Many prior art retractable needle 

10 syringe designs when made with sufficient strength to 
withstand the forces of normal use have a needle carrier 
which cannot be easily disengaged. On the other hand, 
easy disengagement of the needle or the needle carrier 
can lead to a structure which may not withstand the 

75 forces of normal use. This is especially true with needle 
carriers which are structured to allow a needle assem- 
bly to be installed and removed so that the user can 
select the hypodermic needle size at the time of use. 
These syringes must also resist the high torque and 

20 forces of needle installation and removal. In addition, 
retractable needle syringes require a two-handed with- 
drawal procedure which increases the difficulty of use. 
[0005] The prior art also includes retracting needle 
syringes which include a spring loaded needle assem- 

25 bly which is held in position during normal use of the 
syringe assembly and a hollow plunger rod which is 
sealed during normal use of the syringe assembly so 
that medication may not enter the plunger rod cavity. 
These syringes must have structure to allow release of 

30 the spring-loaded needle and the opening of the 
plunger rod cavity so that the needle may enter the 
plunger rod cavity after the syringe is used for its 
intended purpose. The retracting needle syringes have 
similar design problems as those recited hereinabove 

35 for retractable needle syringes. In particular, the cavity 
in the plunger rod must be sealed so that medication 
cannot enter the plunger rod during use. This seal must 
sometimes withstand high hydraulic pressures when 
injecting relatively viscous medication through small 

40 needles and still be capable of being easily unsealed 
and to allow access by the needle assembly. Likewise, 
the needle assembly must be firmly held in place 
through the forces of injection and still be disengagea- 
ble so that it may retract into the syringe barrel and into 

45 the plunger rod. Some of the prior art retracting needle 
syringes use plugs to cover the plunger rod cavity lead- 
ing to an arguably difficult situation since the plug may 
fail during the injection process. Likewise, some use 
plugs to hold the needle assembly in place which can 

so arguably become dislodged during use causing fear of 
the syringe. In addition, these designs do not allow for a 
replaceable needle assembly thus depriving the health- 
care worker of the option of choosing the appropriate 
needle size for the injection or procedure being per- 

55 formed. Further, the demand for safety produces such 
as retracting needle syringes comes with the demand 
for products that cost little more than a standard syringe 
assembly. Prior art retracting needle assemblies have 
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shortcomings in that they present designs that cannot 
be made for a cost that would allow their widespread 
use because many designs require very precise toler- 
ances as to achieve reliability, and many require assem- 
bly processes which can damage the delicate tip of the 5 
needle cannula, leading to a high rejection rate. 
[0006] Although the prior art teaches many different 
retractable needle syringes and retracting needle 
syringes having the capacity to withdraw or allow the 
needle to enter the syringe barrel or the plunger rod, 
there is stilt a need for a simple, straight-forward, relia- 
ble, easily fabricated retracting needle syringe having 
adequate structural integrity to withstand the forces of 
injection, while the spring can still be easily and inten- 
tionally released to allow the needle assembly to enter 
the plunger rod cavity. There is also a need for a retract- 
ing needle syringe having replaceable spring-loaded 
needle assemblies to allow selecting the proper needle 
size at the time of use and to facilitate prefilling. Also, 
there is a need for a retracting needle assembly that can 
be easily assembled in high volume without damaging 
the delicate cutting tip of the needle cannula. 

SUMMARY OF THE INVENTION 

[0007] An operable retracting needle assembly for 
use with a syringe barrel having an inside surface defin- 
ing a chamber, an open proximal end, an open distal 
end including a cylindrical collar, and a plunger having a 
release element with a sharp distal edge includes: an 
outer hub having a proximal end, a distal end and a pas- 
sageway therethrough, and an inner hub having a prox- 
imal end, a distal end and a conduit therethrough. The 
proximal end of the inner hub includes an inner portion 
and a dissociable outer portion connected to the inner 
portion. The dissociable outer portion of the inner hub is 
connected to the outer hub. The distal end of the inner 
hub is smaller than the passageway in the outer hub at 
its distal end and projects distal ly outwardly therefrom. 
A needle cannula having a distal end, a proximal end 
connected to the distal end of the inner hub, and a 
lumen therethrough. The connection is made so that the 
lumen is in fluid communication with the conduit of the 
inner hub. An energized spring is contained between 
the outer hub and the inner hub. Means for connecting 
the outer hub to the collar of the barrel such as through 
threaded engagement, adhesive, ultrasonic welding 
and the like is provided. The inner and outer hubs are 
configured so that distal motion of a plunger, having a 
release element with the sharp distal edge, in a barrel 
will cause the sharp distal edge of the release element 
to cut through the portion of the inner hub which sepa- 
rates the dissociable outer portion from the inner portion 
allowing the spring to move the needle cannula in a 
proximal direction. 

[0008] An operable retracting needle assembly may 
also include a syringe barrel having an inside surface 
defining a chamber, an open proximal end and an open 
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distal end including a cylindrical collar. The collar 
includes an outside surface and an inside surface. The 
outer hub is connected to the collar so that the cannula 
projects distally outwardly from the syringe barrel. A 
plunger is slidably positioned in fluid-tight engagement 
with the inside surface of the barrel. The plunger 
includes a proximal portion having a distal end with an 
elongated cavity therein, a release element having a 
sharp distal edge positioned on the distal end of the 
proximal portion, and a hollow distal portion releasably 
connected to the proximal portion and capable of tele- 
scopic motion with respect to the proximal portion. A 
cover element on the distal end of the distal portion 
seals the distal end of the distal portion. The proximal 
and distal portions of the plunger are connected so that 
when distal motion of the plunger with respect to the 
barrel causes the distal portion to contact structure in 
the distal end of the barrel additional force will cause the 
proximal portion of the plunger to separate from the dis- 
tal portion of the plunger allowing the proximal portion to 
move distally so that the release element contacts and 
cuts through the cover element and the inner hub dis- 
connecting the dissociable outer portion from the inner 
portion and allowing the spring to move the needle can- 
nula far enough into the cavity of the proximal portion of 
the plunger rod so that the distal end of the cannula is 
positioned proximally of the distal end of the outer hub. 
[0009] Another aspect of the present invention is a 
method of making an operable retracting needle assem- 
bly comprising the steps of: providing an outer hub hav- 
ing a proximal end, a distal end and a passageway 
therethrough; providing an inner hub having a proximal 
end, a distal end and a conduit therethrough; providing 
a needle cannula having a distal end, a proximal end, 
and a lumen therethrough; providing a coil compression 
spring; assembling the inner hub, the spring and the 
outer hub so that the spring is compressed and held 
within the outer hub by the inner hub being connected to 
the outer hub so that the distal end of the inner hub is 
accessible from the passageway at the distal end of the 
outer hub; positioning the proximal end of the cannula in 
the distal end of the conduit of the inner hub; and apply- 
ing adhesive in the space between the conduit and the 
needle cannula. 

BRIEF D E S CRIPTION QFTHE DRAWINGS 
[0010] 

Fig. 1 is a perspective view of the retracting needle 
assembly and retracting needle syringe of the 
present invention. 

Fig. 2 is the syringe of Fig. 1 illustrating a replacea- 
ble needle assembly. 

Fig. 3 is a cross-sectional view of the syringe and 
needle assembly of Fig. 1 taken along line 3-3. 
Fig. 4 is an exploded perspective view of the 
syringe and needle assembly of Fig. 1 . 
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Fig. 5 is an enlarged cross-sectional view of the 
outer hub of the retracting needle assembly. 
Fig. 6 is an enlarged cross-sectional view of the 
inner hub of the retracting needle assembly. 
Fig. 7 is an enlarged cross-sectional view of the s 
retracting needle assembly. 
Fig. 8 is an enlarged cross-sectional view of the dis- 
tal end of the syringe barrel. 
Fig. 9 is a cross-sectional view of the distal end of 
the syringe and retracting needle assembly of Fig. 1 10 
illustrating the syringe after the liquid contained 
therein has been delivered. 
Fig. 10 illustrates the syringe of Fig. 9 when the 
proximal and distal portions of the plunger rod have 
separated and release element has cut through the is 
stopper and portions of the inner hub. 
Fig. 11 illustrates the syringe of Fig. 10 when the 
release element has cut completely through the 
inner hub and the needle has retracted into the 
plunger. 20 
Fig. 12 is an alternative embodiment of the retract- 
ing needle assembly and syringe of the present 
invention. 

Figs. 13-17 illustrate a method of making a retract- 
ing needle assembly of the present invention. 25 

DETAILED DESCRIPTION 

[0011] While this invention is satisfied by embodi- 
ments in many different forms, there are shown in the 30 
drawings and will herein be described in detail, pre- 
ferred embodiments of the invention with the under- 
standing that the present disclosure is to be considered 
exemplary of the principles of the invention and not 
intended to limit the scope of the invention to the 35 
embodiments illustrated. The scope of the invention will 
be measured by the appended claims and their equiva- 
lents. 

[0012] Referring to Figs. 1-11, an operable retract- 
ing needle syringe 20 includes a retracting needle 40 
assembly 21 , a syringe barrel 22 and a plunger 23. The 
barrel includes an inside surface 25 defining a chamber 
27, an open proximal end 28 and an open distal end 29 
including a cylindrical collar 31 having an outside sur- 
face 32 and an inside surface 33. 45 
[0013] The plunger is slidably positioned in fluid- 
tight engagement with the inside surface of the barrel. 
The plunger includes a proximal portion 37 having a dis- 
tal end 38 with an elongated cavity 39 therein. A release 
element 43 having a sharp distal edge 44 is positioned so 
at distal end 38 of the proximal portion of plunger 23. A 
hollow distal portion 46 of plunger 23 is releasably con- 
nected to proximal portion 37 and capable of telescopic 
motion with respect to the proximal portion. A cover ele- 
ment on the distal portion seals a distal end 47. In this 55 
embodiment the cover element is stopper 50. It is pre- 
ferred that the cover element be made of an elastomeric 
material selected from the group of thermoplastic elas- 
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tomers, natural rubber, synthetic rubber and combina : 
tions thereof. 

[0014] Retracting needle assembly 21 includes an 
outer hub 53 having a proximal end 55, a distal end 56 
and a passageway 57 therethrough. 
[0015] The retracting needle assembly also 
includes an inner hub 61 having a proximal end 62, a 
distal end 63 and a conduit therethrough 64. The inner 
hub includes an inner portion 65 and a dissociable outer 
portion 67 connected to the inner portion. The dissocia- 
ble outer portion is connected to outer hub 53. Distal 
end 63 of the inner hub is smaller than passageway 57 
of the outer hub at distal end 56 and is accessible there- 
from and preferably projects distally outwardly there- 
from. 

[0016] A needle cannula 71 having a distal end 73, 
a proximal end 74 and a lumen 75 therethrough. The 
proximal end of the cannula is connected to distal end 
63 of the inner hub so that the lumen is in fluid commu- 
nication with conduit 64 of the inner hub. The distal end 
of the cannula preferably includes a sharp or sharpened 
distal tip. 

[0017] An energized spring is contained between 
the outer and inner hubs and this preferred embodiment 
the energized spring is a compressed coil spring 76. 
Various spring types and elastomeric materials and the 
like can be used to provide a biasing force between the 
inner and outer hubs with the coil spring being merely 
representative of these many possibilities all of which 
are within the purview of the present invention. A coil 
spring is preferred because of its compact size and the 
ability to easily design the spring to provide the forces 
necessary for proper operation of the retractable needle 
assembly. 

[0018] During assembly the coil spring is placed 
over the inner portion of the inner hub and then the dis- 
tal end of the spring is positioned in the outer hub and 
the inner and outer hubs are moved toward each other 
to compress the spring and lock together through the 
action of annular locking projection 70 on the inner hub 
and annular locking recess 59 in the outer hub. When 
the inner hub and outer hub are joined, compressing the 
coil spring, annular locking projection on the inner hub 
snaps into annular locking recess 59 in the outer hub. 
The projection and the recess are shaped so that much 
less force is required to assemble the components than 
to reverse the process, thus providing for a permanent 
locked condition wherein the inner hub and the outer 
hub are inseparable during normal operating conditions. 
There are numerous ways to connect the inner and 
outer hub and the snap-fit arrangement taught herein is 
merely representative of all of these methods which are 
within the purview of the present invention. In particular, 
adhesives, separate metal locking clips, ultrasonic weld- 
ing, crimping, internally molded locking structure and 
the like can be used to hold the inner hub and the outer 
hub together. An important advantage of the present 
invention, as will be explained in more detail hereinafter, 
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is that the inner hub, the outer hub and the spring can 
be assembled before the needle cannula is added to the 
retracting needle assembly. A preferred way to connect 
the needle cannula to the retracting needle assembly is 
to place the proximal end of the needle cannula into the 
distal end of conduit 64 of the inner hub. An enlarged or 
irregular portion 72 at the distal end of conduit 64 pro- 
vides a space for adhesive 85 to be placed around the 
outside of the needle cannula after it is positioned in the 
conduit 

[0019] The retracting needle assembly also 
includes means for connecting the outer hub to the col- 
lar of the syringe barrel. In this preferred embodiment, 
means for connecting includes structure providing for 
threadable engagement between the collar and the 
outer hub. In this preferred embodiment the structure for 
threadable engagement includes at least one thread 58 
in passageway 57 of outer hub 53 and at least one 
thread 34 on outside surface 32 of the cylindrical collar. 
The ability to provide a needle assembly which is 
removably connected to the barrel is an important fea- 
ture of this embodiment of the present invention. This 
feature allows flexibility to interchange needle assem- 
blies and syringes to obtain an appropriately sized nee- 
dle and syringe combination for the desired drug type 
and injection site. In addition, the structure of the pre- 
ferred embodiment allows the installation and removal 
of the needle assembly from the barrel using the same 
motions required for installation and removal of a stand- 
ard hypodermic needle from a standard hypodermic 
syringe so that no additional training is required for the 
health care worker. 

[0020] Another important feature of the present 
invention is providing a retracting needle syringe with 
low dead space. This means that almost all of the med- 
ication in the chamber is expelled from the syringe dur- 
ing the injection process. Many prior art retractable and 
retracting needle syringes have structure protruding into 
the chamber for holding and/or releasing the retracting 
or retractable needle. Much of the medication surround- 
ing these structures is lost and will not be delivered 
because needle retraction will have begun while the 
medication is still in the barrel. To minimize medication 
loss in retracting needle syringes having structure pro- 
truding into the chamber the user could begin the nee- 
dle retracting process while the needle is still within the 
patient. The needle could still come out of the patient 
while medication is being delivered and there is a poten- 
tial for injury to the patient if the needle is moved later- 
ally as the result of the force being applied to initiate the 
needle retraction process. 

[0021] To optimize the feature of low dead space in 
the present invention, the preferred embodiment 
includes a frusto-conically shaped surface 68 at proxi- 
mal end 62 of the inner hub which is preferably a recess. 
This surface is adapted to mate a conically-shaped sur- 
face 51 on stopper 50. Surface 51 is preferably a projec- 
tion. As the medication is driven from the chamber 



through the lumen of the cannula stopper 50 
approaches the distal end of the syringe barrel until the 
frusto-conically shaped surface on the stopper 
approaches very closely and preferably contacts the 

5 frusto-conically shaped surface on the inner hub. The 
drawings show a slight gap between these two ele- 
ments for clarity purposes only, and it is preferred that at 
the completion of the plunger stroke the surfaces are 
touching. Also, the distal end of the syringe barrel 

70 includes a frusto-conically shaped surface 30 which 
also approaches and preferably touches the stopper 
when the plunger is in its distal-most position with 
respect to delivering medication from the chamber. 
[0022] The structure for threadable engagement 

is between the collar and the outer hub can include a wide 
variety of thread-like and bayonette-type structures 
including a thread on the outside surface of the collar 
and a thread follower projection on the inside surface of 
the outer hub which will follow the collar thread as the 

20 hub is screwed onto the collar. This structure is similar 
to the well-known locking luer-type needle assembly 
and syringe combinations wherein the syringe collar 
has a thread on its inside surface and the needle 
assembly has two outwardly directed projections on the 

25 base of its hub for allowing the hub follow the threads of 
the collar as it is screwed onto the luer tip and collar. 
Also, the inside of the collar can be threaded in the out- 
side of the outer hub can have thread followers. 
[0023] One of the issues not well addressed by the 

30 prior art is leakage. During use, the contents of the 
syringe are subject to high pressures, both positive and 
negative, when trying to draw in and deliver medica- 
tions, especially with viscous medications. To help pre- 
vent leakage, preferably without having to use a gasket, 

35 the preferred embodiment includes tapered cylindrical 
surface 69 on inner hub 61 and tapered cylindrical sur- 
face 35 on the inside of cylindrical collar 31 of the barrel. 
When the retracting needle assembly engages the col- 
lar of the barrel, the tapered cylindrical surface 35 on 

40 the collar engages tapered cylindrical surface 69 on the 
inner hub to seal the interface between the hub and the 
collar to prevent leakage during normal use. 
[0024] The present invention provides a clear 
departure and improvement over the prior art by offering 

45 features such as leakage protection without the use of 
gaskets, and low dead-space in combination with a 
removable retracting needle assembly. 
[0025] Retracting needle assembly 21 preferably, 
but not necessarily, includes an elongated needle shield 

so 79 having an open proximal end 80, a distal end 81 and 
a sidewall 82 therebetween defining a recess 83 in the 
shield. The shield removably engages the outer hub and 
covers the needle cannula. The shield helps protect the 
needle cannula from contamination before use. In this 

55 embodiment, the shield preferably frictionally engages 
portions of outer hub 53. However, it is within the pur- 
view of the present invention to provide a shield which 
engages portions of the syringe barrel. 



5 



9 



EP 1 092 443 A2 



10 



[0026] In use, the retracting needle assembly of the 
present invention can be removably connected to 
syringe barrel 22 containing plunger 23. Needle shield 
79 can now be removed from the retracting needle 
assembly thus exposing the needle cannula for use. 5 
The retracting needle syringe can be filled using known 
methods such as withdrawing injectable liquid from a 
vial having a pierceable stopper. A syringe may then be 
used to inject liquid into a patient, an l.V. set, a catheter 
or other suitable device. After the liquid in the chamber 70 
is injected or otherwise delivered, the distal end of the 
stopper will be contacting the distal end of the barrel 
chamber as best illustrated in Fig. 9. At this point, the 
user can apply additional distally directed axial force to 
the proximal end of the plunger to bottom out the stop- 15 
per on the distal end of the barrel chamber and to cause 
the disengagement of the proximal portion 37 of the 
plunger from distal portion 46 of the plunger. Because 
the connection between the proximal portion of the 
plunger and the distal portion of the plunger is broken or 20 
overcome, the proximal portion will move distally within 
the distal portion and along the barrel advancing 
release element 43 so that its sharp distal end will press 
on and cut through stopper 50 and through the inner 
hub between inner portion 65 and dissociable outer por- 2 5 
tion 67, as best illustrated in Fig. 10. Application of a 
proximally directed force to the plunger which causes 
the release element to cut completely through the inner 
hub, will allow the spring to propel the inner portion of 
the inner hub along with the needle cannula into the 30 
elongated cavity of the plunger as best illustrated in Fig. 
11. The used needle cannula is now safely contained 
within the syringe assembly and ready for safe disposal. 
[0027] Another feature of the syringe barrel and 
plunger of the present invention is proximally facing cir- 35 
cular wall 40 on the proximal end of the barrel which is 
slightly larger than flange 41 on the proximal end of the 
plunger so that when the plunger reaches its furthest 
distal position with respect to the barrel, the flange 41 is 
within the circular wall 40 thus preventing the user from 40 
attempting to pull the plunger in a proximal direction in 
an attempt to re-expose the needle. A mechanical inter- 
ference such as an overlap or snap fit structure can also 
be provided to further hold the flange inside the circular 
wall. In this preferred embodiment, inwardly directed 45 
ledge 45 is provided to hold the plunger in the barrel 
after the needle cannula has been retracted. Also, a 
second groove 48 on the plunger rod can be used to 
help hold the plunger in the barrel after needle retrac- 
tion. This second groove is preferably used if an so 
inwardly directed ledge or other structure is not used on 
circular wall 40. When using second annular groove 48, 
annular projection 49 on the plunger will engage groove 
48 after needle retraction. This engagement will hold 
the proximal portion of the plunger to the distal portion 55 
of the plunger, wherein the distal portion of the plunger 
will be held in the barrel by the friction of the stopper. 
[0028] In this preferred embodiment the releasable 



connection between proximal portion 37 of the plunger 
and distal portion 46 of the plunger which allows the tel- 
escopic relative motion between the two plunger por- 
tions is provided by a snap-fit arrangement between the 
proximal portion of the plunger and the distal portion of 
the plunger. In particular, an annular projection 49 on 
the inside of the proximal end of the distal portion 46 of 
the plunger engages an annular groove 42 on the prox- 
imal end of proximal portion 37 of the plunger. When 
sufficient axial force is applied, annular projection 49 
disengages from annular groove 42 allowing the distal 
end of the release element to cut through the stopper 
and the inner hub between the dissociable outer portion 
and the inner portion. There are numerous structures 
and materials and elements which can provide for a 
releasable connection between the proximal and distal 
portions of the plunger with the structure taught herein- 
above being merely representative of the many possibil- 
ities all of which are within the purview of the present 
invention. In particular, any combination of projections 
and/or recesses and/or discontinuities on the proximal 
portion and the distal portion can accomplish a similar 
result. Also, the connection can also be breakable as 
well as disengageable such as by use of a frangible 
adhesive between the two elements or molding the ele- 
ments as an integral structure containing a brittle plastic 
projection or projections which join the elements and 
can be broken with a force applied to the plunger. A 
breakable connection can also be made by connecting 
the elements with a sheer pin. A sheer pin made be 
made of plastic with one or more notches or stress ris- 
ers suitably placed to cause breaking at the desired 
force levels. A breakable connection may also be 
accomplished similar to the snap fit arrangement but 
designing the various projections and recesses to fail 
upon reaching the desired stress level. 
[0029] Fig. 12 illustrates an alternative embodiment 
of the present invention which functions similarly to the 
embodiment of Figs. 1-11 except that means for con- 
necting the outer hub to the collar. In particular, syringe 
barrel 122 includes an inside surface 125 defining a 
chamber 127, an open distal end 129, an open proximal 
end (not shown) and a cylindrical collar 131. The cylin- 
drical collar includes an outside surface 132 and an 
inside surface 133. The inside surface includes at least 
one thread 134. A retracting needle assembly 121 
includes an outer hub 153 having at least one, and in 
this preferred embodiment two radially directed out- 
wardly projecting tabs sized and shaped to engage 
thread 134 so that the retracting needle assembly can 
be releasably engaged with the syringe barrel through 
rotational motion of the needle assembly relative to the 
barrel. 

[0030] It is also within the purview of the present 
invention to include means for connecting the outer hub 
to the collar which is permanent rather than removably 
engageable. For example, the outer hub can be 
attached to the collar using adhesive or ultrasonic weld- 
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ing, retaining clips or a one-way snap-fit arrangement 
that renders the assembly irreversible under normal 
use. Such structures fall within the purview of the pre- 
vent invention. 

[0031] Referring to Figs. 13-17, another aspect of 5 
the present invention includes a method of making an 
operable retracting needle assembly. Many prior art 
retracting needle syringes have a major deficit in that 
their manufacture requires the needle to be assembled 
to the needle hub first and then the needle assembly to 
including the needle and the hub is joined with the 
spring and outer hub or similar structures by placing the 
spring over the needle and the outer hub over the sharp 
tip of the needle. This is a difficult task and nearly 
impossible under high volume manufacturing since the 15 
potential for damaging the fragile sharpened distal end 
of the needle cannula is great. Consequently, these 
designs may become prohibitively expensive to make 
under mass production circumstances or yield an unac- 
ceptable level of damaged needles which are unsuitable 20 
for their purpose or at the very least very painful to the 
patient. A major improvement provided by the present 
invention is overcoming the aforementioned shortcom- 
ings of prior art retractable needle syringes and retract- 
able needles. The present invention allows the 25 
assembly of the inner and outer hub and the spring 
before the addition and connection of the sharpened 
needle cannula. This allows the retracting needle 
assembly of the present invention to be manufactured in 
a similar manner to conventional needle assemblies 30 
wherein the needle is attached to the finished hub after 
which there are no further assembly steps but for the 
application of a needle shield. 

[0032] A method of making an operable retracting 
needle assembly 221 of the present invention com- 35 
prises the steps of: providing an outer hub 253 having a 
proximal end 255, a distal end 256 and a passageway 
257 therethrough; providing an inner hub 261 having a 
proximal end 262, a distal end 263 and a conduit there- 
through; providing a needle cannula 271 having a distal 40 
end 273, a proximal end 274 and a lumen therethrough; 
providing a coil compression spring 276; assembling 
the inner hub, the spring and the outer hub so that the 
spring is compressed and held within the outer hub by 
the inner hub being connected to the outer hub so that 45 
the distal end of the inner hub is accessible from the 
passageway at the distal end of the outer hub; position 
proximal end 274 of cannula 271, (as best illustrated in 
Fig. 14) in the distal end 263 of the conduit in the inner 
hub; and apply adhesive 285 in the space between the 50 
conduit of the inner hub and the needle cannula. A wide 
variety of adhesives is suitable for attaching a cannula 
to a hub including epoxy adhesives which may be self- 
curing or curable with heat, ultraviolet light and the like. 
[0033] The method of making an operable retract- 55 
ing needle assembly preferably further includes provid- 
ing an elongated needle shield 279 and removably 
connecting the needle shield to outer hub 253 so that 



the distal end of the needle cannula is in the needle 
shield. At this time, the retracting needle assembly may 
be sealed in a package 288 which functions as a micro- 
bial barrier and sterilized along with the package using 
a method such as radiation sterilization, autoclaving or 
the like. 

[0034] The method of making a retracting needle 
assembly may also include attaching the needle assem- 
bly to a syringe barrel 22 (see Figs. 1-11) having an 
inside surface 25 defining a chamber 27, an open prox- 
imal end 28 and open distal end 29 including a cylindri- 
cal collar 31 so that outer hub 253 engages collar 31. 
The method may further include providing a plunger 23 
either before or after the retracting needle assembly is 
attached to the syringe barrel. Preferably, this step 
occurs first before the attachment of the retracting nee- 
dle assembly. This step includes providing a plunger 23 
slidably positioned in fluid-tight engagement with the 
inside surface of said syringe barrel. At this time, the 
retracting needle syringe may be sealed in a package 
289 which function as a microbial barrier and the pack- 
age along with the retracting needle syringe is sterilized 
using a method such as radiation sterilization, autoclav- 
ing or the like. 

[0035] Along with the many structural and func- 
tional advantages of the retracting needle assembly and 
retracting needle syringe of the present invention, the 
present invention offers a major advantage over the 
prior art by allowing the needle cannula to be assem- 
bled to the retracting needle assembly after the compo- 
nents of the needle assembly have been assembled 
thereby greatly reducing any potential for damaging the 
fragile needle tip during the assembly process. 

Claims 

1. An operable retracting needle assembly for use 
with a syringe barrel having an inside surface defin- 
ing a chamber, an open proximal end and an open 
distal end including a cylindrical collar, and a 
plunger having a release element with a sharp dis- 
tal edge comprising: 

an outer hub having a proximal end, a distal 
end and a passageway therethrough; 
an inner hub having a proximal end, a distal 
end and a conduit therethrough, said proximal 
end of said inner hub having an inner portion 
and a dissociable outer portion connected to 
said inner portion, said dissociable outer por- 
tion connected to said outer hub, said distal 
end of said inner hub being smaller than said 
passageway of said outer hub at said distal end 
of said outer hub and projecting distally out- 
wardly therefrom; 

a needle cannula having a distal end, a proxi- 
mal end, and a lumen therethrough, said proxi- 
mal end of said cannula being connected to 
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said distal end of said inner hub so that said 
lumen is in fluid communication with said con- 
duit; 

an energized spring contained between said 
outer hub and said inner hub; 5 
means for connecting said outer hub to the col- 
lar of a syringe barrel; and 
wherein distal motion of a plunger having a 
release element with a sharp distal edge, in a 
barrel, will cause the sharp distal edge of the 10 
release element to cut through the portion of 
the inner hub which separates the dissociable 
outer portion from said inner portion allowing 
said spring to move said needle cannula in a 
proximal direction. is 

2. The assembly of Claim 1 further including an elon- 
gated needle shield removably engaging said outer 
hub and covering said needle cannula. 

20 

3. The assembly of Claim 1 wherein said energized 
spring is a compressed coil spring. 

4. The assembly of Claim 1 further including a syringe 
barrel having an inside surface defining a chamber, 25 
an open proximal end and an open distal end 
including a cylindrical collar, said collar having an 
outside surface and an inside surface, said outer 
hub being connected to said collar so that said can- 
nula projects distally outwardly from said syringe 30 
barrel. 

5. The assembly of Claim 4 wherein said means for 
connecting said outer hub to said collar includes 
structure for threadable engagement between said 35 
collar and said outer hub. 

6. The assembly of Claim 5 wherein said structure for 
threadable engagement includes structure on the 
outside of said collar and in said passageway of 40 
said outer hub. 

7. The assembly of Claim 4 wherein said inner hub 
includes a frusto-conically-shaped surface adapted 

to mate with a frusto-conically-shaped surface in 45 
said collar for helping to prevent leakage through 
the interface of said inner hub and said collar. 

8. The assembly of Claim 4 further including a plunger 
slidably positioned in fluid-tight engagement with so 
said inside surface of said barrel, said plunger 
including a proximal portion having a distal end with 

an elongated cavity therein, a release element hav- 
ing a sharp distal edge positioned at said distal end 
of said proximal portion, a hollow distal portion 55 
releasably connected to said proximal portion and 
capable of telescopic motion with respect to said 
proximal portion, a cover element on a distal end of 



said distal portion sealing said distal end of said 
distal portion; and 

wherein distal motion of said plunger with respect to 
said barrel will cause said proximal portion of said 
plunger to separate from said distal portion of said 
plunger allowing said proximal portion to move dis- 
tally so that said release element contacts and cuts 
through said cover element and said inner hub dis- 
connecting said dissociable outer portion from said 
inner portion and allowing said spring to move said 
needle cannula far enough into said cavity of said 
proximal portion so that the distal end of the can- 
nula is positioned proximally of the distal end of 
said outer hub. 

9. The assembly of Claim 8 wherein said cover ele- 
ment is a stopper having a side portion which con- 
tacts said inside surface of said barrel. 

10. The assembly of Claim 8 wherein said cover ele- 
ment further includes a projection extending out- 
wardly from said cover element, sized and shaped 
to fit inside a recess in said inner hub. 
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